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Figure S1 A plausible reaction path for the oxidative coupling of benzenes (1) with
acrylonitriles (2) by Pd(OAc),/HPMoV/O; system.

Table S2.  Full data to show all £/Z ratio in Table 2 in the manuscript.

Yield Ratio of 3 Yield

Entry Ar-H
Total(3+4) 3 ortho (£: 2) meta (E: Z) para (E: Z)

1 Benzene 68[47] 3a 66[47] E:Z=7525 4a 2
2 Toluene 58 [47] 3b 51[43] 23 (47:53) 29 (98:2) 48 (89:11) 4b 7[4]
3 Toluene 73 3b 66 23 (72:28) 38(73:27) 39 (49:51) 4b 7
4 Toluene 69 3b 59 22 (73:27) 38 (70:30) 40(50:50) 4b 10
5 Anisole 80[67] 3c 47[43] 22(86:14) 15 (67:33) 63 (42:58)  4c 33[24]
6 Chlorobenzene  29[28] 3d 29[28] 36 (67:33) 27 (68:32) 37 (76:24)  4d nd
7 p-xylene 46[37] 3e 46[37] E:Z=178:22 de trace

Table S3. Full data to show all £/Z ratio in Table 3 in the manuscript.

Yield Ratio of 5

Entry Ar-H

5 ortho (E: 2) meta (E: Z) para (E: Z)
1 Benzene 5a 49[42] E:Z=32:68
2 Toluene 5b  53[53] 21 (37:63) 43 (41:59) 36 (65:35)
3 anisole 5¢c 63[58] 13 (57:43) 23(16:84) 64 (33:67)
4 chlorobenzene  5d 51[47] 35 (74:26) 30 (62:38) 35(56:44)
7 p-xylene 5e 49[43] E:Z=32:68
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Experimental Section

Compounds 3a,* 3b,™* 3c,’® 3d,™ 3¢, 4a,' 4b,"9 4c,'" 5a," 5b,Y 5¢,* and 5d"' were known
compounds reported previously. Heteropolyacids were prepared according to a literature
procedure.? The yields of products were estimated by GC from the peak areas based on an
internal standard technique. The determination of E/Z stereochemistry were carried out by *H
NMR and DPFGSE-NOE (double pulse field gradient spin echo) method.’

Experimental Procedure

A typical reaction procedure for the preparation of cinnamonitrile (3a) (Table 1, entry
2): A solution of Pd(OACc); (22.4 mg, 0.1 mmol), HzPMo011VO4y20H,0 (46.0 mg, 0.02 mmol),
NaOAc (8.2 mg, 0.1 mmol), acetylacetone (10 mg, 0.1 mmol), benzene (1a) (7.03 g, 90 mmol),
and acrylonitile (2a) (79.6 mg, 1.5 mmol) in propionic acid (10 mL) was placed in a
round-bottom flask (50 mL) equipped with a balloon filled with O, and the mixture was allowed
to react under stirring at 90 °C for 5 h. GC analysis of the reaction mixture showed that
cinnamonitrile (3a) and B-phenylcinnamonitrile (4a) was obtained in 78% and 11% vyields,
respectively. The products, 3a and 4a, were isolated by column chromatography (160-200 mesh
silica gel, n-hexane/ethyl acetate = 19/1) in 74% (143 mg) and 8% (25 mg) yields, respectively.

5e: colorless liquid, o4 (400 MHz; CDCl3, Me4Si) E isomer: 7.18-6.81 (m, 3H), 5.15 (s, 1H),
2.28 (s, 3H), 2.24 (s, 3H) and 2.17 (s, 3H), Z isomer: 7.18-6.81 (m, 3H), 5.41(s, 1H), 2.25 (s, 3H),
2.18 (s, 3H) and 2.11 (s, 3H); Jc (100 MHz; CDCls;, MesSi) E isomer: 163.6 (C), 140.2 (C),
138.6 (C), 135.5 (C), 130.6 (CH), 129.3 (CH), 127.5 (CH), 116.7 (CN), 98.8 (CH), 22.9 (CHa),
20.8 (CHj3) and 18.6 (CHs), Z isomer: 163.9 (C), 140.2 (C), 138.6 (C), 135.5 (C), 130.5 (CH),
129.4 (CH), 127.1 (CH), 116.7 (CN), 98.3 (CH), 25.6 (CHs), 20.9 (CHs) and 19.3 (CHs);
vmadcm™ for E,Z mixture: 3016, 2975, 2924, 2869, 2219, 1735, 1609, 1498, 1440, 1377, 1176,

1044 and 815; m/z (El): E isomer: 171.1053 (M. C12Hi13N requires 171.1049), 156 (24%), 144
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(36), 129 (100), 115 (16), 105 (6), 91(13), 77(15) and 63(9), Z isomer: 171.1052 (M*. C1,H13N

requires 171.1049), 156(24%), 144(32), 129(100), 115(18), 105(4), 91(15), 77(18) and 63(9).

References

1 (a) J. D. Senra, L. F. B. Malta, A. L. F. Souza, L. C. S. Aguiar and O. A. C. Antunes, Adv.
Synth. Catal., 2008, 350, 2551; (b) A. K. Gupta, C. H. Song and C. H. Oh, Tetrahedron Lett.,
2004, 45, 4113; (c¢) H. B. Borate, D. K. Dumbre, R. D. Wakharkar and V. R. Choudhary, J.
Chem. Res., 2008, 495; (d) E. A. B. Kantchev, G.-R. Peh, C. Zhang and J. Y. Ying, Org. Lett.,
2008, 10, 3949; (¢) B. A. D’Sa, P. Kisanga and J. G. Verkade, J. Org. Chem., 1988, 63, 3961; (/)
A. R. Gholap, V. Paul and K. V. Srinivasan, Synth. Commun., 2008, 38, 2967; (g) K. Shima, A.
Sazaki, K. Nakabayashi and M. Yasuda, Bull. Chem. Soc. Jpn., 1992, 65, 1472; (h) M.
Laubender and H. Werner, Chem. Eur. J., 1999, 5, 2937; (i) B. M. Choudary, M. L. Kantam, C.
R. V. Reddy, B. Bharathi and F. Figueras, J. Catal. 2003, 218, 191. (j) D. Lee, Y. Yang and J.
Yun, Synthesis, 2007, 2233; (k) J. T. Gupton, D. Zembower and J. Miller, Synth. Commun., 1988,
18, 1891.

2. L. Pettersson, I. Andersson, J. H. Grate and A. Selling, Inorg. Chem., 1994, 33, 982.

3. T.-L.Hwang and A. J. Shaka, J. Magn. Reson. A 1995, 112, 275.

S4



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

S5



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

3b
L L__L P
T T ‘ T T ‘ T ‘ T T ‘ T T T T ‘ T T lJl\JIVl
12.5 10.0 75 5.0 2.5 0.0
.Hh L llm L LH |
T ‘ T T ‘ \‘ T ‘ T T " T T ‘ T T ‘ T T ‘ T \Pﬁ‘m
175 150 125 100 75 50 25 0

S6



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

MeO\\ ~_.CN
| =
3c
PR W
T é T T T "7 T T T f‘i T T T T .‘q T T T T T T “2 T T T T é T T T T -‘I T T T T (‘) T T
\M‘ ) ‘l I\ l \\A L‘UJ | “.
" T ‘ T ‘ T T ‘ T | T ‘ T T ‘ T ’ T ‘ T \PID‘M\
175 150 125 100 75 50 25 0

S7



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

Clyxnu CN
| =
3d
T T ‘ T ‘ T ‘ T T ‘ T T ‘ T
12.5 10.0 7.5 5.0 2.5 0.0
- Lot \ 1 , L "
T ‘ T T “\ ‘ T ‘ T '\ T ‘ T T ‘ T T ‘ T T P\PM
175 150 125 100 5 50 25 0

S8



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

SxCN
=
3e
‘ T ‘ T T T ‘
4 2 0
m | ) . " N
I ' [ I I ‘w [ I [ RPM
75 150 125 100 75 50 25




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

CN
|
4a
L_ JL A Mu;%
10 | 6 4 | 0
T ‘ T ‘ hw ‘ T ‘ \PPM
200 150 100 50

S10




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

S11



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

CN
MeO\ > Me
| $
4c
I I \ I I
8 6 4 2 0
T ‘ T ‘ T ‘ ‘ T ‘ T T ‘ T T T T ‘ T T T \hd‘
200 175 150 125 100 75 50 25 0

S12



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

. CN

ba

S13



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

200

S14



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

MeO\\ >~ .CN
| _
5c
M )
10 4 2 0
JLJ J ) MI MHM‘ 1 I A
FEM
175 150 125 100 75 50 25 0

S15




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

Clin o ~\CN
| =
5d
‘ ‘ T T T ‘ T ‘ ‘ T T T ‘
10 8 6 4 2 0
llh | W,J,, l“ ‘ \ N i
00 175 150 125 100 75 5095 ¢

S16



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

10 8 6 4 2 0

| | ] |
\‘\ T “\ T ‘\ T ‘ \’ T "\ r T ‘\ T ‘\ \PP‘M
175 150 125 100 75 50 25 0

S17



This journal is (c) The Royal Society of Chemistry 2010

Supplementary Material (ESI) for Organic & Biomolecular Chemistry

[oplz sy
[6]1ZS6S9€E8T 6
[slL

0s

[8]15°0

[slT

ENIS
[su]T*0
[%10T

[su]T

[%]0€

[sw]T

[%s]02

[su]T
FSTVI

330

[udd] 626€°S
£sn¥D

[wAd) 6Z6€E°S
[apl&-Ly
[sw]og

330

[snlz TT
[grlz-9
[s]zs659€8T 2

9T

9%

T

JsTed

[udd] g

[ZHI] BEB6TCEL 66€E
HT

[wdd] g

[ZHI] BEB6TEZBL  66€
HI

[zH%]1ZTO0EOS" L
[ZH]E89V6LST O

z

¥8E9T

[wId]6Z6E°S
[ZHI]BEBETZBL 66E
HT

[51Z56S9€E8BT T
[zEW]100%) [L199LEBE‘6

WHN ZYLIIEC
00y ¥odI

X
[urdd]

HT

LOTET

XITIW0D aT
Z6E'G POU OID-sUBZUS]

67 0E:LT 0TOZ-¥YVYH-9T
6¥:0E:LT 0TOZ-¥YVH-9T
Z0:VPE:9T 0TOZ-¥VW-9T
a-1TH0I0H0THD

T

%9 9s563dp P eou
e3Tep

L*p-G D0U OID-SUBZUS]

(T (| (| (A VA (I}

{0 T A T T T I A O}

won

wnnwnnu

LI I A (I

386 duag
swTy uotjytiedey

ART8p uOTIEXETOY

uteb IAD8Y
ewT3 XTH
ATes TeRTITUI
edeys peIn
I®a0DBI PRI
dure” ¢ pexd

€ pexd

dwrz” g peId
z pRIn

dure” T peId

1 pPeID

jesexd ejueq
spouw TIL

drs 1es sqo
adeys  Tes sdo
38sJJ0 [es” sqo
ule Tes sqo
08T T®S_sd0
|spow IIXI
esTnd ¥

uze x

swTy bo® X

sueds Te3oL
suedg

uIn3iel pou

peddTid

385330 TIL
bexz TII
UTEWOR TIL
385330 III
bexy xxI
utewop =II
deens” x
UOTINTOEOI X
suedsexd X
sautod X
385330 X
bexy x
TTRWOD X
uoT3eIND Bo® X
y3buexls PISTI

xej3swoxj3oeds

83Ts |
SUOTSUSWTT |
s3TUN WTQ |

ST3ITI_WIQ
BZTSs wWrd
JeUIOI” Bled
JUSIUOD

|BWT3 FUSsIAND
ewTy UOTSTADYH
|SWT3} UOT3®8ID
JueATOS

pT erdues
JuswTIadHy
Ioyany
swreuaTTd

01- 0 0T 0T g or e 09 0L 08 06

|

I

Caalesaevreadaaa TS T S B

RARS

AN G0N - 359444

Vi?aAa o0

= g= 0n'9- L 8- 06— ol- L1 1

“w

ri-

AduEprnge



This journal is (c) The Royal Society of Chemistry 2010

Supplementary Material (ESI) for Organic & Biomolecular Chemistry

HI :uoypy ..:ﬂ::zu" X

UG R

7 0L 08 06 0°01 0Tt 0Tl el
1 i " L :
f N Sl PPN Ce T i b AN
[ople-sy = qe5 dwel 7
[6]1256G9E8T°6 = ®wry uot3Tiedey 7
[8]1L = AeTop uorjexeTey |
0s = utes zadey | 1
[8]l5*0 = eWTI XKTH i - 5
[slt = 3TeM TRTITUI
dNIS = edeys™ peId 7
[sw]T'0 = I9A0DDI DRID |
[%]0T = dure” ¢~ peIs i
[sw]T = € peis
[x]0E = due” gz peIs |
[sw]lT = z_ pRID
[x]log = dure 7 peas |
[sw]T = T peIn |
STV = umnmknlmwamn | __\.
330 = opow FIL | 2
[wdd] T5T9°§ = d1s” Tes sqo |
SsSn¥D = adeys™ 1es_Sd0 |
[@Id] 157197 =  3@SFFO_1es_sqo |
[gPls Ly = uje 1es sqo |
[sw]oz = 08T T®5 sd90 |
J3I0 = spow III |
[sn]g-TT = estnd X
[eplz g = u3ze” ¥
[s1E25659€8T°C = swry bow ¥ :
TE = sueds” Te3l0L | M
CE = sueRds |
T = uinjex peoH 7
A5TYd = PeAATTD |
[wdd]g = 398330 TIL
[ZHW] BEB6TCEL 66E = bz TiL 7
HT = UTBPWOpP TIL
[wdd]g = 385330 IIT |
[ZHWN] BEBETZEL 66E = Dbexz xIT
HT = UTTWOR IXI
[ZHAIZTO0E0S L = deems X | ..r.
[ZH]1G89¥6LSY 0 = UOTINTOSSI X 5
z = sueosexd X |
¥8EST = sjutod X
[wdd] TST9°'S = 35330 X f
[ZHHM] BEBETEAL 66E = Dexs” %
HT = TTFWOP X |
[S]ZE6G9E8T"E = uwOoT3RINp bow X | .G = Il_
[zm1]007) [1199L68€°6 =  Uylbuexls pPretd =
HHN ZYIIEd = aejswoxjoeds _, i
00V ¥OE = 8375 | L
X = SUOTSUSWTA _ =
[udd] = S3TUN WTQ ,
e IWN 200 35934
LOTET = 8ZTS WIQ | _ weilr s
XITAW0D AT = 3wmroz e3Rqg |
GT9°G 90U OID-sUsZUL] = juejuo)d _
|
PEILZILT OTOC-¥VH-9T = SWT3 JUSIIND
PEFLZILT 0TOT-¥VH-9T = SWT3} UOTSTASY |
$0:TZ:9T 0TOZ-HY¥W-ST = ewTy UOTIEBID I b
Q-1HO0J0NOTHD = JueATOS _ =
I = pT oTdues | =
xe-esb63dp p1 eocu = JuswuiIedus ’
e3Tep = Toyany 7 4
f-g-§ 20U OID-BUSZUSY = suwreusITd | __ ' p 7 L




foplp6c =
[S]E5659E8T 6 =

je5 dwer
suwT3I uor3Tiadey

T8 R R T B T T SRR |

Redut il

09

(L

08 06 0ot

01 el

e T T T N S A0 W O M S S G A S B S A S O G T O S AR | —— |

[5]4 = A2T8P uor3exeTeY

This journal is (c) The Royal Society of Chemistry 201

Supplementary Material (ESI) for Organic & Biomolecular Chemistry:

05

330

[ [udd] g98p° &
ssnva

[wdd]g9es S

[gplg Lt

[sw]oz

330

, [sn]z-TT
[gplz*g

, [S1Z5659E8T L

9T

9T

T

FNHEL

[wdd] g

[ZHII) 8EBETZAL 66E
HT

[wdd] g
[ZHH]BEBETEBL 66€E
HT
[ZHX]1ZTO0OEDS L
[ZH]G89¥%6L5V'0

z

¥BEST

[wdd]gogy g

[ZH1]1 8BEB6TTBL 66€
HT

| [s1Zs659€E8T° 2
[zmiloow) [L199L6BE"6

VRN ZYIT1Ed
00% ¥23

X

[wdd]

HT

LOTET

XITAHOD AT

8987 'S FON OHD-XX-d

ST:PT:EY O0TOZ-UYH-¥
STiPT:ET OTOT-¥VH-¥
VYEIS0°CT 0TOZT-¥VYH-¥
a-IEO0J0HOTHD

T

| xe-asb3dp pT eou

®3T9P

Fpl-g-5 HON OMI-AX-d

IllllllIIIII{IIIIIIIIiI!JIIIMTIIIIJI'III||||

wowwowwnn L T A | R T

nﬂmmlu>0mm%
owT3 XIH |
ATem TETITUI
adeys pein |
Hmboumhlvmhw_
dure” g ped |
mlnmuwi
dure™z peIn
_zTpe0 |
dure™ T PRID |
T pean |
3essxd s3jueq
spow TIJL
drs~[es sqo
edeys” Tes” sqo
38€330° 18Ss sqO
ule” Tes sqo
08T 1@Ss sqo0
spour xar
esTnd X
uje ¥
surt3” boe ¥

Sueos T=30L
sueos
uaniex poK
paddrd
396330 TIAL
bexy 111
uTPWOP TITL |
385330 IIT
baxy axar
UTTWOP IXI |
Qmmswlm_
uoraInTosaI ¥ |

sueoseaxd X
sjutod X
385330 X

baxzy X
UTRWOD X
uotTieINp boe ¥
y3jbusalys pIaTa

umuwﬁouuowﬁmi
e31s
mﬂﬂﬂﬂnﬂﬁuﬂﬂ 7
s3Tun wrIa
eT3T3 wWId |
8z TS WIA
Jruxoz” =3Bq |
jus3juo]

mﬁ«u\unmuudui
SWT3 UOTSTASYH |
mEHuIEOﬂumwuui

madm

AWN Fan 25944(




This journal is (c) The Royal Society of Chemistry 2010

Supplementary Material (ESI) for Organic & Biomolecular Chemistry

[oplg-eg
[s125659€8T°6
[sle

0§

[sls 0

[s]tT

aNIS
[su]t 0
[%=]10T

[su]T

[%]0€E

[sw]T

(&3] )4

[sur]T

a5Vl

330

[wdd] 16zz ¢
ssnvo
[wdd]T6zz 5
[gpls- Ly
[sw]pg

330
[snlz-1T
[aplz‘g
[s1gs659€8T 2

9T

ST

T
FsIva
[udd]g

[ZHN]BEB6TEBL  66€

HT
[udd] g

[zE11]8€86TZ8L 66¢€

HT
[zH®]ZT00EODS L
[ZHIGBO¥6LEY 0

4
VBEST
[wdd] tezz"g

[ZH1) BEBGTZBL  66€E

HT
[slzsesoceT 2

[zma]00%) [Il99L68€°6

L I T T T I TR T

LI | [ I R T

o own

LU T T A T T I TR T TR TR non

\c.ml 1= 0 01 0T 0e 0t s 09

T,LLL»k,fLL;nLLL,LL+Lgrrrr,ELLLL,rrrrr:LLp_rrrrnrrkr[LLLr_rrrrr,.irlrr_DLerrrrrL:
|
3856 duay,
SwT3l uor3iTisdey
AeTep uoTiexeToy
utel Iadey |
SWTl XTH
3TeM TRTITUI
edeys” pexn
IBA0DBI peIH
dure” g peasn

£ p=Id
dure” z" pexsn

Z pean
dwe™ T peId

T peIn
3esexd ejueq
epouw TIJL

drs 1es sqo
edeys” Tas” sqo
1983307 [88 sQO0
u3je 18s Sqo
omﬁlemHmno
spow IxT
asind x
uje ¥
swt3 Dow X

suewosT Te30L
sueog

uIN3sx poy
paddr1d

3IeSIIO TIL
baxy TII
UTPWwop™ I
1883JO0 IaT
baxz axx
UTEop T IIT
dsams™x
UoTINTOSeI ¥
suedsexd ¥
s3utod ¥
1eszzo x
bexy x
utENOp” X
UOT3IBINP DOo® ¥
yibusays prera

e

orri-

- - 18- 06— 001- 0i-

(18

n.\nl:punq::

MHN z¥113a = I83jswozrzoeds
00% ¥2F = 831s |
X = Suofsuswiqa |
[wdd] = s3Tun wrq auw
HT = ST3T3_wIig \ < = umw mm
LOTET = 2zIs wig
XETdROD AT = JTWIOI B3R
T6ET S HON O¥MD-AX-d = 3uesuo)d |

DE:QOZET DTOZ-HUVYW-¥
OE:0ZT:ET OTOZ-UVKH-¥
LY:ZT:ET 0TOZT-YU¥MH-¥

o iseany UAN S ON

|WT3 uoT3EaI)

wwnumuwnnn

_ a-HMOI0¥0THD 3usatos |

T PT eTdures . c
| xo-8s63dp pr aou Juawtredxy
| e3Tep Toyany

pL €-}"G TON O¥D-XX-d

Wf—

o0z

0



’/(5L&A-Q-TZJ
ey L '

CHROMATOPAC C-R7A CH=1

CH

!

REPORT No. =11

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010 -

Trir=2:7T100KA, COOQ 08,090,099  18:01:10

8074

L FxteeH

?/l{*@i/ﬂlbe ]’]"ﬂndﬁ,\d’

s A oM
17 5 17,40§Tﬁ £3%

23.030 23,309

MK TDNO CONC NAME

v 30. 0559
L0587
L0488
. 0538
L1268
5463
. 8968

r 294
{ _15.63]
pEme——— bl o) L 7 |
E:;EU;J@G 20. 600 20.711
001 21935 9y 4 563
777 23,670 o
B
I'IME AREA HE LGHT
2. 958 1970702 930870
141 3847 2048 L
848 3201 518 L
968 3528 823 v
141 8313 729
704 35818 1685 Vv
386 124366 7246V
635 2478334 471984V

1586764
3349
6054
5989

3541 84530
15. 631 1033

7976
|67 34
£&960
* 3619

jU 4 "oy )
20.6 BB
20.711 LT
21.63.1 1121
91 035 291
22 A0% RS
200663 N
22, 515 1o
22,953 009
'Y, 03 BR0Y
Y 23690
D357

0550 742

18633

54116

12067

1920
2
4240
| 509
R8T
3501

1590319

. T98

L2003

L0511

\ 0.0923

V L0913

. 2893

OIS —

L3842 —

1216 — -

2552 3

L9909

L6653

@409

1

. 0925

0. 0308

. 0395

0.1021 4

(0.0916

0. 087G

D, 1980

% (0. 0518 {
0. 5011 o
0. 158

-
Lo w2

(RS e © Sl < i <> I <> <)

m-—¥

P2
2k 31
3 = ) P=E
W=

1O



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

Abundance - TIC: 710-1.D

50000 . 4 P_ =

55000 {
|
50000
45000
40000
n —E;
35000 |
30000
25000 -
J (\ |
20000 / P“ X \

i 15000 /

10000

i 5000

L S T i 2 i N i ) T et ) I ot o T R i o S o b 0o e ) ) 0 o 0 L

l
Time—> 12.85 12.80 1295 1300 1305 1310 13.15 13.20 13.25 13.30 13.35 13.40 13.45 13.50 13.55 13.60 13.65 13.70

Abundance Scan 654 (12.838 min): 710-1.D (-651) ()
4500 128

4000

3500

115
3000 A Z

2500 =

2000
1500

1000

89
500 83

39 51 {
T 102 —_
'[i‘!—r!']%—wlﬁ‘rrﬂlﬂr'i‘lr| ‘7‘!“1 L]m-‘“ I‘“[.”‘nl‘l]‘h‘“w‘ ! ur‘!"uul‘llui TITTTT |;|||||.\|||w.|l||2|(:}i8||||lllr B LA i -'—':Tr-rr—]ﬁ—?j§:“r

mfz—-> 20 30 40 50 B0 70 80 90 100 110 120 130 140 150 160 170 180 180 200 210 220 23C 24 7r0 260 270 280

(e




BN

‘Abundance

60000

55000

4

4

3

3

2

2

1

1

Time-

m/z-->

50000

5000

0000

50001

0000

5000

0000

5000

0000

5000

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

TG 71010

In <

[

D% p-2

L |

2

Abundance

3000

2500

2000

1500

1000

500

29
ol

20

T
12.

L N |

39

bt

A

LU DAL | R AT AR BT RS AR L LU L LI L LN Y L LARLI A LT

T — T
B5 12.90 12.95 13.00 13.05 13.10 13.15 13.20 13.25 13,30 13.35 13.40 13.45 13.50 13.55 13.60 13.65 13.70

Scan 670 (12.954 min): 710-1.D (-650) (-}
116

143

LN | 0 I
100 110 120 130 140 150 160 170 180 190 200 210

“ 128 | L 2?7
i:|i|||'|,.s=|l' L L LS l.lli|.|‘ll|\|.it‘|1‘l_¥"



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

Abundance o ) ) o Tic: 71010 - ' o |
60000 -

55000 \ |
I 50000
| 45000 |
40000 '

35000

J"\‘E

30000 '
G-
25000

| :
| 20000 h\

1] F'?
15000 0-Z |
A |
- 10000 |
\
5000 !

LR 7 T o (AN 2 i o o ]l o o Y ML i bt o 3 i R 42 B B I e Y I P o I B S e R o IR B TT T vy T oTT

Time--> 12.85 12.80 12.95 13.00 13.05 13.10 13.15 1320 13.256 13.30 1335 13.40 13.45 13.50 13.55 13.60 13.65 1370

Abundance Scan 686 (13.071 min): 710-1.D (-713) (=)

143
| 4000

3500

! 3000

2500
i 115

2000
1500

1000

500 63 89

39 51
| ' i 103 d‘
DL—'T"‘_"'J'IJH'"T'!ILJIT ll"“Il | "WLIHJ—J 7"[ LA LR [ R I izioi?{‘”'p-.-ﬂnrl"' \""I-"“T"',,‘LHI""T

i Vv W
miz—> 30 40 50 60 70 80 00 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 26C 277




e

Abundance

" 60000
| 55000
| 50000
| 45000
| 40000|

35000
| 30000
25000
20000
15000

10000

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

TTIC: 710-1.D

p-E

a |

5000
l

NUU J

!
Time-->

jpbundance

6500

6000

5000

b T o i L L T

T T TT T T LI LS I LB . e N L I LB -||||l

12.85 1290 129.: 1300 1305 13. 10 131'0 1320 1325 1330 1335 1340 1345 13.50 13.55 13.60 1305 13.70 |

Scan 724 (13.347 min}: 710-1.D (-715) (-) i

116
GO

l
|
i
|| 5500
|

4500
L4000
\ 3500

3000

2500
2000;
1500
: 1000

500

143 4

70

89 .
|

\
5}%L{H 128 J

: |
I RRARE] 1

60

6
102
Mslill,” n'l“r!l 1 111i {

.H,M[,.w” ; R EARENRRREREREEEEEEEE
| yak,

|
1
U]
65 70 75 95 100 105 110 115

\ll{lll\llilll\lllrllk

|
120 125 130 135 140



Abundance

! 60000!
i

55000
; 50000
; 45000
40000
’ 35000
* 30000
25000
20000

15000

10000

5000

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

....... TR e e S s ;

\ \m_-E

|
i
Abundance
\ 12000
! 11000
E

. 10000
I

g 9000
|

8000
|
| 7000
I 6000
5000
4000
3000
12000

000

ob-

B 20 30 40 50 B0 70 80 90 100 110

5 T T W

63
39 51

]

i

29|

Time--> 13.32 13.34 13.36 13.38 13.40 13.42 13.44 13.46 13.48 13.50 13.52 13.54 13.56 13.58 13.60 13.62 1364 1366 1368 i

l .

L, S LS 0 5L o) LS L L L 0 L 5 L 6 L B L (R B L LI B L G L

Scan 732 (13.406 min): 710-1.D (-721) (-) |

143 !
|
pE
g
115 ‘
|
BF
. |
“ p 102 TTS I
|l-lr77d ‘l"1i1||]|‘n’rl|L’p—v—fli‘p*z—.qh T T T ‘un;‘?s.. .‘%g?sus'u.n TTTTTTT T T T --112]8\1rr11
120 130 140 150 180 170 180 190 200 210 220 230 240 250 260 270 280



Abundance
60000

! 55000

i 45000

|

| |
E 40000
I

35000

30000

26000

20000

15000

10000

5000

. 50000

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
0

This journal is (c) The Royal Society of Chemistry 201

TIC:710-1.D

U\

Time--> 13.32 13.34 13.36 1338 1340 1342 1344.1346

‘Abundance

9000

8000

7000

6000

5000

4000

3000

2000

1000

oLm—

mfz-->

L300 R v ) 1 | L LT LI e L5, S 2 1 LT LR L L LS L L)

1348 1350 1352 1354 1356 13.58 1360 3362 1364 1366 13

Scan 749 (13,529 min): 710-1.D (-721) (=)
143

115

39 51

63 ‘

191

LB

68

208

—
o
3]

70 76
QITHJJ

LL| II.

,Lgajl

‘.40 .50

T RS AR R R

0 160 170 180

-
T
o

—x
o

190 200

55 L o L B L

210




CHROMATOPAC

*&
CH

16, 0

28,0

pet
38
39

41

42

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

.Tﬂb[‘e 2 €h T"}" 3 ];J {uene_ (120, A ) Sh s
C-R7A CH=Z REPORT No. =1 7u7}b=2:12210K. CO1 10/03/16  09:40:22
"Rre 2. 780 2.623
. 379 ! 3.519 3,747 2.623
A, Y.V ;_.lﬁjj
_ . 6.986
8.342
L
10.917 B
) A946 12 I n T VLt g one ?Ubj’ ﬁ’{__‘
e 12,916~ “SHhg He

I

o
o

15 740 A ) e
=8—15.925 16.046 16,380 16.442 16,02 ) e

%{2?453

22.625

o
T
~]

P 199321 10,506 19,704 19,911)= daveoh

21.691 21.838 21.967 22.025 99 on~ L
4l.z 44,043 22,287 )— p |
__ 8T - &

T

22
22

o2s)

i
SO W W WM

[ME

347

. 623

.78

379

.Bl9

47

. 388
986
. 342
. 94T
. 096
. 326
624
. 916
.78

: 925
. 046
.38

L4472
602
o 321
. 590
. 794
»911
453
.691
.838
21,
. 025
287
625
26.

967

857

TOTAL

AREA

1040
2214376
5450
4965
2502
1452
2127
9170192
3231250
5016
1906
8453
8920
63012
14264
8606
16030
22592
37187
38934
10968
1881
2767
3038
2449
3992
2896
1758
2497
4045
2338
1734

HETGHT
581
1175872
3070
712
939
574
828
1100772
105364

15175
14177
1035
581
644
)7

14898617

MK

SV
T

T
TV
TV

[DNO

CONC

—

by O

= .
<o
~1
(]

NAME



CHROMATOPAC C-R7A

ES 3
CH
1

0. o
T T —= i
2. 2.774 3 ‘320 2.
5.430 o
=20 14—__:\-;_}'_'}__—‘_ T_
o — &,
C 10100
. 10.921
== L NI T O
ks 12.942 _,
5, O | TQ/ .
16. 0 A8 B-029 16.049 16,389 1. 453 “_.)'614)__; Bprcv
(
2o.0f 19.572 19,770 19.877) gy~
04 21
¢ e

i3 HE L

PENO

R e R S

B O
N =

Ly L2
AT

(V3]
o

o 47

52

1
~1 <

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

7,

[ahle 2

CH=1 REPORT No. =0

QHTZV SL

7071=2:10610K, CO1

09/08/04

16:23:38

-To /uehe ( 73 ,.,,h_bC)

TIME

—
p@msp\gﬁwmmwm
.
(o]
1=

[l—'i—lb—lb—ll—l
I B O B
~1 O Ulw O
100 = O Y Ul
(= 2 00— 0D

e
C. O
<=
=
O

e

W~ w o

88
i
O OO 00~ 0O~

O

_____

Ul --1 ~1 U

\
o
S

AREA HE IGHT
1522 859
4611650 1875409
5340 3005
5108 464
1102 283
3825 69
1766 623
8283999 978462
5254188 16737
1369 632
8433 4079
1234 456
11434 5103
10976 4461
135948 57134
17644 . 8038
9622- 4509
18624 8311
28543, 12174
468 - 21325
4§ 20695
) 2498

Cwb 2083
3388 1399
357 2126
812 148
2597 L
3252 1285
6034 1588
3497 1271

TTheRY 3189004

“

MK

SV
T
TV
T
T
T

ool el S

IDNO

CONC

e

SO OO

108

[ejolofooolcoololaloolofloflololololcRoRo)]

. 0082
. 8567
. 0288
L0275
. 0059
L0206
. 0095
44.
28.
. 0074
. 0455
. DO6T
L0616
. 0592
<1328
. 0951
. 0519
. 1004
. 1538
. 2525
. 2603
L0236
L0354
. 0359

6505
3199

0183

. 0289
. 0205
.014

L0175

0325

L0188

NANME

|ob)



Talle 2
Eadw&f.

CHROMATOPAC «

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

e

(

,r--

t7A CH=1  HEPORT No. =10 20TLA0KA. CQd 1

(e, 00

] = P ———
- . b Gt ceolf
- 8. 776
; é{:;“(d
2]
- 15. 361 — rafernil Shande
- ciMg
k=
e GAS ra Ean . ) )
S 2 22 18,605 18 765 19. 1 “5"§>-_H) e \,..J"EN
)
= = 7
sl 14,458 , e
J_l e 20 2[ ‘)?‘:_: ¢
= v s g .-_'.':.:’. 1‘_" 1 ::' ‘:; : >
[ 26.395 77T 26,737 !
N K 27,710 £ o0E i
7
Hil I ul '1— ‘ll!- J' ok

MO T

3 2
4 s
9 £
7 4.
e iy,
L0 b
I B
[ L T
1) | 3.
AL 15,
]

(=]

{!}:rj\??;'- fs 'ﬁ;ﬁ;’ ¥

H

P2l
ey
b, ,na". 3

CON

| DNO

M=
2. 96

AREA
2429186
2779

.)171.;

HECTGHT
L1306066
1486
519

ik i NAME.
31. 4837

0.0306

0. 0407

973 3691 237 vV 0.0478
112 8180 705 ). 106

226 241356 8799 vV 5 1281
6 1792676 57506 v 23.2342
0o9 2915137 27477 54. TIi1Y9
905 273 1124 v 0.0424
Pat Lo T 0. 0688

—! 4y

5.4 95 1758 0.0933
O SOIRG 31275V 1. 0496

~1

-0, 0977
(. 1443

— I =1 W1 Wy 0l
—_— Jlf
o owsen WO

£,

4507

A

29 18.523 28542 10938 p-% p-3. 9
£/2 500 18,6085 6119 m-VE - 1) |
o 51 18,765 8092 0AE p-E ", ;
) 32 19,133 22195 p-E T
iq - 3 34 22 18 o o6 AR
[ 23,627 BT Y O. 25
= 21458 114% 0,05 ¢
d 2, 80 LS5 |
17 7. 98 817V e 0551
2] Al i 35072 0. %133
: T 930 B, gaen
5 i i [d27 Y 0. 0755
v 27. 716 5258 v 0.3152




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

File D:\FINE DATA\OKABE\714-1.D

Operator

Acquired : 12 Sep 2008 9:29 using AcgMethod OKABE
Instrument : Instrumen

Sample Name: 714-1
Misc Info
Vial Number: 14

bundance
13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

\ 01

TIC: 714-1.D

Time-->

1389

\1||||‘.|i;|||||~|n|i|r<||||\];;-4 T R 0 O L 0 L T

13.90 1391 1392 1393 13.94 13.95 13.96 139?’ 1398 1399 1400 1401 14.02 14.03 1404 1405

bundance

800

700

600

500

400

300

200

100

Scan 189 (13.926 min): 714-1.D (-196) (-)
159

M= X

116
129

102

39 63 |

|
51 ’ - | 208

l:‘.';‘?‘?l”' !| “I“er”r '-||"|”|F' ”F‘ & '1“‘!'”!""1‘"I""J""'i"

T I
40 50 60 70 UG 100 110 120 130 140 150 160 170 180 190 200 210




File
Operator
Acquired
Instrument
Sample Name:
Misc Info
Vial Number:

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

D:\FINE DATA\OKABE\714-1.D

12 Sep 2008 9:29 using AcgMethod OKABE
Instrumen

714-1

14

Abundance

20000

18000

16000

14000

12000

10000

8000

6000

4000

Oy

TIC: 714-1.D

2000 e

Lt Lo I 2 SRS LA 1II\4'III\‘Il\\».llllll‘ll‘\ivlllllIldi

Time--> 1407 1408 1409 14.10 14.11 1412 1413 1414 1415 1416 14.17 1418 1419 1420

1
14.21

14.22

Abundance

1600

1400

1200/

1000

8001

600

400

39

200 51

(=]

ll

Scan 224 (14.108 min): 714-1.D (-220) (-)
131
| 159

89

116

63

102
78 I

.
H I“ |”h M” IM|r

144
’ ‘ 208
\

i
rifie

\||||1.||\|||‘

l||\\ll;4||\‘lll T T Tt

||\ [rrTT AT L LY P AL L S B LA PR L B L W R BB )

m/z--> 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 250 2

g l»'.i*,ﬁ

.t.) 'ill

T




File
Operator
Acguired
Instrument
Sample Name:
Misc Info
Vial Number:

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

D:\FINE DATA\OKABE\714-1.D
12 Sep 2008 9D

Instrumen
714-1

29 using AcgMethod OKABE

14

Abundance_

18000
16000
14000
12000
10000

8000

6000

4000““-—-//

2000

/

Duuw‘>‘||

TIC: 714-1.D 1

AV \\

Time--> 14.55

1458

1459  14.60 1451

14.62

14.63

TR s S [ v R | B [ M

[ | AN femot fong ; P I
14.56 14.5? 14.64 14.65  14.66

Abundance
1800

1600

1400

1200

1000

800

600

400

200

298

39 51

|!
M M
-

Scan 262 (14.567 min): 714-1.D (-280) (-)
159

h-2

89

63

207

283 328

”f J |

Dll]ll

miz-> 20

r|l"r||||

180

LI ) e B

200

rw||||||||w\||||||.|.

220 240 260 280 300

|]I|ii>i‘

BO 100 320




File
Operator
Acquired

Instrument

Sample Name:

Misc Info

Vial Number:

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

D:\FINE DATA\OKABE\714-1.D

12 Sep 2008 O
Instrumen
714-1

29

14

using AcgMethod OKABE

Abundance

18000

16000

14000

12000

10000

8000

6000

4000

2000

Oll|‘ii>\‘¥\il|llw\

TIC: 714-1.D

/\ /\

[Time-->

14.55

14.58

14. 59 14.60

14.61

14.56 14.62

14.57 14. 63

14.64

L T S N NS i S o B e

14.65

14. 66

T T

bundance

2400

2200

2000

1800

1600

1400

1200

1000

800

600;
400
200

|
! ;| -

32 39

|TI|

Scan 264 (14.581 min): 714-1.D (-275) (-)

89

116
| 129
102 ‘

| 144

H ‘I]II f‘ ;

!'J I 1”;; H“ fi I

191

208

hfz-> 20

30

||xn|i‘ |T\\I‘I

70

LI a2

120 130

7
Il,
BD 140 150

160

170

180

190 200 210

Lt L e o




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

D:\FINE DATA\OKABE\714-1.D

File
Operator
Acquired 12 Sep 2008 9429 using AcgMethod OKARE
Instrument Instrumen
Sample Name: 714-1
Misc Info
Vial Number: 14
Abundance TIC: 714-1.D
30000
25000 f\\\
‘I
|
i
!
20000 f
/
15000 /
/
10000 |
5000
. O T T | T T T T ] T T T T T T T T ‘ T T T T T T T T l T T T T I T T T T I T T T T T T T T T T ‘ T T T T L T T T : T T T T T T
Time--> 1466 1468 1470 1472 1474 1476 1478 1480 1482 1484 1485 1488 1490 14.92
Abundance Scan 281 (14.705 min): 714-1.D (-277) (-)
131
3000 159
2500
2000 -
89 '
1500
116
1000
63 ;
78 | ‘
500 l _
39 50 | 102
it
i er 327 341
O|_V_l !: IlL{‘Jllllll‘l!ll |IIJilli‘\‘AIIIII\\I\_‘ '-I\Ill‘l]\l\ll\\}\2|81II\II|IIIIII!ITIIF|
miz-—-> 40 60 80 100 120 140 160 180 iU 220 240 260 280 300 320 340
(}f\;}




File
Operator
Acquired
Instrument
Sample Name:
Misc Info
Vial Number:

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
ThIS journal is (c) The Royal Society of Chemistry 2010

D:\FINE DATA\OKABE\714-1.

12 Sep 2008
Instrumen
714-1

9::28 using AcgMethod OKABE

14

AouEgSs
40000
35000
30000
25000
20000
15000
10000

5000

TIC: 714-1.D

TTT T T TTT

0
Time-->

14.9114.9214.93 14.94 14,95 14.96 14.97 14.98 14.99 15.00 15.01 1502150315041505150615

Illli\llllfwiIII\‘IIIIIIIIi'i[|||ll|||\\‘T\‘i‘llii|>lllI|I1||i TETT T B oy

07150815091510

Abundance

13000
12000
11000
10000
90C0o
8000
700i!

6000

5000

4000

3000
Joth

Ipat

Scan 315 (14.953 min): 714-1.0 (-310) (-)
159

89 144

129

102
A

95 |l 108 |

.r[!|4...|‘.\

207

||-Ji|||||—l'L

190 200 210 |

1
PREEE FLR L

100 110 120 130 140 150 160 .‘[TO

L INLI Y i LR L L B L

Q0 180




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

Tfk}:)ﬁﬁ €n+a~3w€7 .-

CHROMATOPAC C-R7A CH=1 REPORT No.

8 ?u?¥:2:12250K.C§?m 10/03/t% 17:54:52 £55/&y0“

w2
(oale)
=

[6¢)

(. 363 A =y — -
5.8 e 17.200 17.321

~1

w4 GE 4 5F B SR s

CH PKNO  TIME AREA HEIGHT ~ MK IDNO  CONC NAME
1 1 2.644 583129 301678 19. 2795
2 3.643 2118821 584716 L 70. 0529
3 4,307 1534 419 v 0. 0507
5 14.227 10403 2431 0. 3439
6 15.396 1061 463 0.0351
7 15.66 1237 571 0. 0409
8 15.739 3133 1154V 0.1036
11 16.363 34138 14992V 1.1287 —> 092
12 16.579 1316 503V 0.0435 —
14 16.82 26209 11750V 0.8665 — p- 2
15  16.87 #5_5,;, 10654V 0.812 — m-oz
16 17.078 o84 667 V 0. 0656 -
17 17.2 £9017. 28217 V 2.2819 — ©0SF 25, 67>
18 17.321 80823 52060 V 2.6722 — fag
19 17.515 57967 . 18947 SV 1.718 = m=g
25  19.584 1607 450 0.0333
31 21.903 7419 2811V 0.2453
35 22.519 6851 2822V 0.2265

TOTAL 3024600 1015303 100



Abundance '

| 22000
20000
18000
16000
14000
12000
10000
8000
6000
4000

2000

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

TIC 7A1-1.0

o

13.20 1330 1340

Time-->

Abundance

1400

1300

1200

1100

1000

200

800

700

600

500

‘ 400
3OL‘%

20¢ 50
]

| 100 4

T L LA

1350 13.60 1370 1380 1390

14. 00

1410

14. 20

Scan 717 (13.296 min): 711-1.D (-711) (-)
28

75

136

1¢|1?

14.30

163

14.40

14.50

LI §

LA T | [T
14.60 14.70

208

0 140

e
150

Ilil= I[
160 170

180

TT T TV o T

A7
&

190 200

210




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

Kbandancs TG 714D
| 22000
| 20000
18000
16000
14000
12000
10000
8000

6000

| 4000

! 2000

T T T T [PV Ty T T

14.00 14.10 14.20

14.30 14.40 14.50

L ) A, . L

;Time--> 4460, :
14.60 14.70

|
f\bundance Scan 767 (13.660 min): 711-1.D (-762) (-)

800 '

| 700

600

500

400
300/
%
‘ 200
|

137

Ijl | J‘ ’ l

LI L (b Bl g

120 130 140 53 1

| 100 J

‘ 207

LI I P ) LI L T

170 180 190

] -IITI\-|‘14
60 200 210




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

File : D:\FINE DATA\OKABE\711-1.D

Operator

Acquired : 9 Sep 2008 21:29 using AcgMethod OKABE
Instrument : Instrumen

Sample Name: 711-1
Misc Info
Vial Number: 11

Abun%ﬁﬂﬁ? TIC: 711-1.D
7500
7000
6500
6000
5500
5000
4500
4000
3500
3000
2500

2000

1500

S T i I e TR L i b i S S S i L B Y S L I O i L L [ S I Y O L G Y it o ] . I I T i A 1 L . T LR |

[Time--> 13.71 13.71 13.72 13.72 13.73 13.73 13.73 13.74 1374 13.75 13.76 13.76 13.77 13.77 13.78 13.78 13.79 1379

Abundance Scan 776 (13.726 min): 711-1.D (-779) (-)
240 163
220

200

180 128

160 =2
140
120
100 L
80 51

601 g &1 78 35 209

T

40

114

20

1[0 ‘ | |

L LB | N RN REER RS RN RN BRI AR FRAURN B R R R RS LR R R

i, 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210

o
1
5]
=

mfz--> 20 30




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

@} e, H o7 e Sk D HIOHA ® Joalry Iy AN @ ¥

3] (W o2 Y =l Y

maexon 2 HE 1w MO BOOHD BEYHEW @Y, Yplem e POJE
Y/lvéth@OTTLE@ [ Hms$Oe0Omm

bTBOMON, 2BONE  Errrrehr
S0 Bma0
$¥Be 2GOQNOE i

fﬁﬁadaﬁce ) T TICI 711D

16000

14000

12000

10000

8000

6000

4000

| 2000

| T TR I NS TR s B e = T T—=F —T 3 =T T T T T T T T T T T T T Teed.

! T T T \ \ T I T
Time--> 13.95 14.00 14.05 14.10 14.15 14.20 14.25 14.30 14.35 14.40

iAbundance Scan 814 (14.002 min): 711-1.D (-807) (-)
. 8

3000

2500

163 g
2000 ’

1500

1000

; 101 L
' 500 i
50 136 |
112 'J
.‘. l’! ||.‘ £pa

\|l\l “I \I‘lhl\ T T T &.I|“,_I‘I_ ""'[llw J41"[_I'_|_I_'
120 130 140 150 160 17 130 190 200 210

oAk

| ikl el el '
] T v L T T 1
miz—> 20 30 40 59 : E_'C'__ 90, 100 11




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

File : D:\FINE DATA\OKABE\711-1.D

Operator

Acquired ¢ 9 Sep 2088 21229 using AcgMethod OKABE
Instrument : Instrumen

Sample Name: 711-1
Misc Info
Vial Number: 11

Abundance TIC: 711-1.D
20000

18000
16000
14000 i
12000
10000
8000

6000

\ ‘/\\I
4000 . \,\M\jvxv\AquM
2000 |

rvrrgrrrm et L LT T T 7 L R, AL . O OO G

Time--> 13 30 13.40 13.50 1360 13. 70 13. BO 13 90 14. 00 14.10 14.20 14, 30 1I4.40

Abunc%aergoe Scan 826 (14.090 min): 711-1.D (-799) (-)
128 163

1600
1400
p=F
1200 5
1000

800

600

400 75 101 136
50 |

200

87 ‘ 112
2]
.

L Ll 1

123
L

Il

. i
o} m——C TR 1Y 0 fﬂ,-JJH.W.,J“..:T””.r”“”.uwi -
Miz—> 30 35 40 45 50 55 6 &5 .0 75 80 85 90 95 100105110115 120125130135

U RRARN LA AR RN LERE)

|
HT
140145150155150165170

|
|




Yo,

O, O 600
S M ) T
HEeO0e0Mme

650OMe,

IS

i_—.-__n!'\‘f‘('_'
=
El

=

240NN OE

Abundance

|

16000
14000
12000
10000
8000
6000

4000

2000

oz 2w

@ SN
BESOISON |

SGOME Sryryery

90 Ym0

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This Journal is (c ) The Royal Society of Chemistry 2010
S [P ““uol.wﬂ[/_fbaja)ﬁirﬂ)f»‘ :

BB B EHEw

TIC: 711-1.D

@'}(M\% MO, ¢ mO2

\f\/\

Time-->

Abundance
1600

1400

1200

1000

800

600

400

200

——
13.95

I LN
14.00 14.05

50

R R | { SRR o e | T

¥
14.10 14.15

T ] T
14.20

——
14.25

Scan 842 (14.206 min): 711-1.D (-809) ()
128

101
75

112

136

——
14.30

16

53

T I T
14.35

191

m/z-->

30

39
2
Il J

LRI B B L L

63
i
I,

T
40

‘ 85
l llt‘ tl
A

50 80 70

1
Lol
0

80 90 100 _11' 120

»illll{i‘
130

TE T

140

150

170

180

190

——
14.40

I||\”\|||,1||ss:.—|‘L|—""",

160 o

O R -




CHROMA: PAC C-R7A CH=1

-

32, 0

D

"'If

E&LI¢2L 2ﬂ+?q‘r]

REPORT No. =4

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

2200 L.

pnvp=2:114

0OK.COO 1 /18/19

14:58:10

2.641

— o
3, 338 2.794
(' 459
ol TS
[ — ——
5313 0,755 g
cia———— T - 12,951 5 gy <con
I3, 447 °7 13.592 )]

B s S

b.__.

6.0 £ 16 028 e I
S 16028 ()

[ 20.421

22. 613

s SR BB R
CH PKNO TIME
! 3 2,641
4 2.794
5 3.538
7 5.459
8 T7.988
9 S. 645
10 9.01
11 9.398
12 9.735
1.3 Le. 153
19 12. 789
20 12..951
22 13. 447
23 13. 592
28 16.075
32 16. 078
33 17.384
38 "20.421
40 27 673
TOTH,

a

o

AREA
2937864
20272
3626
5907
1776419
2714278
2049
8970020
6595
1105
17311
105376
3548
13439
1679
19635
70994
7345
7157

lﬁféS%,)//

HE IGHT ML IDNO
1345254 SV

9804 T
260 T
582 T

50122 TV
116638 TV
429 T
1029887 SV
2980 T
526 T
8416
47437 SV
1295
4774V
745V
88863
28566 S
1771
2606

|G B 66097 1

—_—
3

CONC

—

. 6082
. 1215
L0217
. B354
64T
. 2681
.0123
« 7621
. 0395
. 0066
. 1038
.6316
.6213
0805
L0101
118
0.4255
0. 044
0.0429

i

olololeoleclicRololRoNaiolo ool

)

p
8

NAME



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

& @ 2009/10/20 10:26:20

D:¥fine¥[f34¥1140.qed

Jueh'7h D:¥fine¥[i0¥1140.qgd

TIC
|9.345,775
\\
oy
\\ l(\
kqu,__m»/’! e
W'ﬂ‘““——-ﬁ-——%
7 ] 2 : T ' T " T
13.0 20.0 30.0
min
- k=g 'S4
6,277,478

“TIC*1.00
T T : T T & Y T ! ] L T E T 4 x zd T L L z ¥ T
15.2 15.3 15.4 15.5 15.6
min
ANG Y
#1 PRRFNEILL5.217(A% v 4:327)
Y—2877 ~N—AE—#:157.10(19709)
AN TER) 15,175-165.283(322-335)
PRl LN R 15.225-15.300(328-337)
20000+ 28 157
J 130

10000-

‘ I 142

l{])w-.. u—m-.mimrpI—JmMI.n—y—qlJrqn—duLw—p«—nurleﬂ- ﬂﬂr‘r (i ...,! “I

10 20 14

1/1



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

=

(i9 2009/10/20 10:26:38

D:¥fine¥[@H0Y¥1140.qud

Jrwhd 7 DeYfineY[f1Y¥1140.qgd
TIC
(9,345,715 \

A ’

T T
13.0 20,0 30,0
min
ik yn=bs's 4
9,614,488
\
\
\
\
" TIC*1.00
T T T T T T T T T T T T T T o T T
15|.8 15.9 16.0 16.1 16.2
min
AR
ii L (R 15.908(AX v 2-#:410)
FH98  ~N— AP —2:130.10(92083)
Z/\ﬂ]*)‘v SEE 15.858-15.975(404-418)
ARy F TR Y 16.917-15.992(411-420)
1000004
E 130
90000- 137
3 115
80000~
- ~_
70000+ b
60000+ ;
50000+
40000
300004
28
20000+ ‘ 142
100007 T, 1
ULl E' 103
i 15 2} !. ;Il n[ \ 1|J L l }L' | 193 207 281 355 |
E‘J'I"-"I:"i‘ lHIh ,me‘l’m'hl‘I‘l‘\‘i"'l'i':‘\'"'"'!"\‘\'II'\I‘l'-‘('l'\'l\
0 20 40 OG- 120 140 160 180 200 220 240 260 280 300 320 340 360
m/z

1/1



CHROMATOPAC C-R7A CH=2

2

CH

4.0

D
{2

[0
o

8]
(o]

Fode 6

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

’&bk3 %ﬁyj

REPORT No.=5

207 }+=2: BE—CRT. C04

foh

190/03/16  17:

E 3 i

1.765
7.957
14, 581
> 1% 16.201 16 713
18,158
19. 259
’) o g s ]
20,978 oo
23.014
i3 0 R
TIME AREA HEIGHT MK IDNO  CONC
2.465 8688176 4249478 81.2291
3. 404 2401 1300 L 0. 0224
4.219 1595980 484574 L 14.9215
4.765 4242 1980 LV 0.0397
7.957 6158 2868 0. 0576
14. 581 20601 1090 0. 1926
15. 785 1303 101 0.0122
16. 201 20831 2331 v 0.2135
16.713 1840 691 v 0.0172
18.03 174912 53070 1. 6353
18. 158 83720 27059 V 0.7828
19. 259 19583 2016 1831
20. 978 32428 2885 0.3032
21.829 35801 3309 0.3347
23,014 5010 693 0.0553
TaTAL 10695806 4833477 160

18. 0350

NAME

m



CHROMATOPAC C-R7A CH=1

*%

CH

.o

IR

REPORT No

Supplementary Material (ESI) for Organic & Biomolecular Chemistry

=8

T}\b[e \3 @mi?}f v I
e
?'_ -~ '\"10
T 4,073 4.713
NG5 452 :
10.925
— 12 2949 n S g
T 2G0T 12.938

100 k6, 065 16. 158
17.068  17.263
20,
24, 0
28,0
a2
SEHET R AR wx
PENO TIME AREA
3 2.634 2761001
4 3.332 3574
7 4.073 24950
9 4.713 165840
10 b.452 1470
b 6.415 796063
12 6. 994 TTT2426
3 8.504 4302476
18 10.925 5357
20 12.329 5167
2] 12.607 4890
22 12.938 TH368
H 16. 065 17419
7 16. 158 7882
16. 665 23669
i 16.962 25482
32 T.068 13375
53 17: 263 12795

16. 665 15, 962 ) £

HEIGHT MK IDNO
1383354 V
526 L
7414 L
3461 LV
571 vV
3220 V¥

083744 V
137159 SV

2170
2042V
1310

36534V
7849
3092V

10568 V

11527 v
5750 V

5522 V

2605613

=7 CiJ

CONC
1

D W
lololololoolcfolacfolivll FoloRloNolally)

NAME
2187
L0236
1646
1111
. 0097
. 5257
. 2869
. 3902
. 0353
. 0341
.0323
L5039
L1149 » naé
. 052
L1562 5 7€
L1681 4 w42
.0883~40- 2
L0844 » paz

—) 03k

Joe =2 | Thisionmeljs (c) ThpRqygl Segiety) of Chgmistry 2010

2.634
g
b] "JLI
[o, 0622



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

2010/03/16 09:55:10

D:¥line¥[ilidy1117.qad

G478 D:¥fineY[HiNY 11 i.’:f‘{qu

Q\'\isq ,614 =
W
™, ey,
h\' \ J\A ”J""‘,p iy, "”'\-_'.,'
‘\“x 1, N"""awf'\
s wl , i,
hl'm" -
UKM " e il MM Mrananiigy,
A g b »\f.%
higdd
i 7 ! T 4 T ! ! T
13.0 20.0 30 0
min

BEKpuly Ta

2,174,3?\9 j

e N e s

““TIC#1.00
14.6 15.0 B 16.0
min
AN b

#:1  (RIFEER]15.792( 2% v 24:396)
E—7%052  ~—AE—2:157.10(6979)
AT ML 15.750-16.883(391-407)
A TF TG W 15,742-15.783(390-205)

E|
7000 157 | Ayed
6000 £l
50003
43003 =
3000

1 115
20005 ‘ 120 142
91 | |
39 (:3 | |
1000 ‘-u i
wi || | 81

I |\ i \H hlh l i n‘] J I H Al

| iy rivyr i phiftin el 'wnmp i‘rr'rTrm}‘ R R T el s ] ] LA Ll Lo e e [T

020 40 60 £0 100 | 220 10 160 180 "0 "5z 2do T ate T aRG e

m/z

141



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

2010/03/16 09:54:54

Di¥tine¥[B71¥1117,qed
a7

JavhI T DY ine¥ 0¥ 1117 .qed

2,354,614 -
>"'\\
“1“\ ﬁ
! ety
M| o wm%""w
* ‘i "“».n’f)\' i
|| ™ W/"
NM"\JU‘ | / "y \
k"—J f\k u""»" MM%MM“M
)] et Wi,
m—w*ww-w-'\‘"ﬂw o, A
" r.M”MM*'T"WAW
13.0 I ) I
20.0 30.0
min
Imkynvhy o,
2,174,399
N \\ X
. \ ‘ !
e ’\’\ \—\V\/\f\/\,\/
“TIC#1.00
14.6 5 ‘
15.0 16.0
min
AN
1 REERER 1S 625(23vi-ia76)
E—28060 ~S—AL—2:142.10(3112)
ANZ P SEE 15,575-15.602(370-384)
AL F IR R 15.582-15.608(371-274)
] 142
30004
2000-] . T L
] |
1000 i 91
] ‘ 51
B o | 77
] mli ‘|j ‘ “ " !‘l i “ “ ‘ -
i | R ) & 2 |
Lm brwies r]mulamlf.”.lwh!ﬂ%_rzu 1 ol Lm‘ Lty ,”, ,[ ST, I A—— ! |
0 Qo 60 80 100 120 140 160 180 200 220 240 @eo | oag T
m/z

1/1



D:¥fine¥MiN¥1117.qed

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

2010/03/16 09:54:36

2]
SOh 7 A DY ine¥ WY 117 ggd
\f'fid,em =
l .
“\‘\"‘._ h ‘ M i h’ﬂmwﬂm
\ it o,
H""vk a “ »/} "
o | I ‘“,vf“ érme )
N -
| ) ki
g 74 e SR
| et ]
T T T
13.0 20.0 30.0
min
P duehyss,
2,174,399
//\
{ }
"V\\/’ \v
. L
G T \/\ {
/\\/\., i
L “TIC#1.00
1
14.6 15.0 16.0
min
ANH ML
#:1 {RIEREH15.458(A% ¢ 1:356)
2872 - R —4:157.05(18520)
Aol 4 15,408-15.553(350-368)
YIS TR 15.475-15.587(358-269)
20000
157 —l
g
]
10000
4 EIS
115
142
129
1 o]
‘ 5| (‘slﬁ 77
.2 | | 103
15 { RN | PO ST O 1 || | ’
: e b ',.ﬂ.‘ mictrepelf ol mm‘l"l'l'plﬂ-lrr“ L A :II[!mTrr!Ji e AT A LA oy e TR 1| - |
0 20 40 60 80 100 120 140 160 180 200 290 24 P A
m/z

1/1



DY ine¥F30%1117.qad

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

2010/03/16 09:54:13

yevby'7h D¥fine¥ 0¥ 117.qgd

@\,1354,014 ) 5
L“
N\ e
»M\" " Mw‘ !“M“‘Lm,
\-uh&" ﬁ j/f “’ﬂﬁf"\
I ‘,4‘" VMgt
Y 'Lr\% " g
ﬂ'%-rmw‘”‘w "'W\:\.N- -'OW\.MMWH
A
. ; ; ;
13.0 90.0 30.0
min
B Ikl A
2,174,399 . '
; A
A |
\ ) \ { ‘
i |\ | /
e N j
WA o
L\/‘W\/\V\/ .
“TIC#1.00
. T
14.6 13.0 Rrﬂ
min
AA Rl
1 RIGRER 5. 175(7\4-&/:; agn
E—2%069 ~L— 2 —2:142.05(4239)
ASLZIVSER) 15,125-15.267(316-333)
SRS TR R 15.133-15.187(317- 321)
142
157
115
120 i 2‘
a1 %
77
S
|
- o
S |
e o ’ ’, ; 207
e o %Jl, ‘rﬁhH “i“;WL - w.‘.wlhjm,..,rnuT-J‘....H..“.,‘..,.H.,,. R
5 bl /0 B0 90 100 110 120 130 140 130 160 170 180 190 200 210
m/z

1/1



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

2010/03/16 09:53:59
D:¥fine¥[H3N¥1117.qgd

)

yavh2'7h D:¥ine¥ 0¥ 1117.qzd

= TIC

S{:..B 54,614

\
\,
\ . """Wh""}“ﬂ'w“
\\ o W’“‘*\.M ;
N, ~A
‘ el e
ot
».N,. pe™ %Mw.w
At Mv.\rwmwww
T W
13.0 20.0 30.0

min

I dead S

2,174,399

|

M

“TICH1.00
I
14.6 15.0 16.0
min
FEN AN
i1 PRFFIERL14,758(A% v :272)
E—2#:46 ~t—AE—2:115,05(3858)
AALG MV 14.717-14.808(267-278)
PP TN ER 14,717-14.742(267-270)
4000 115
_; 129
30004 :
-: 1 157 D Z
2000 5 |
] i \
] [ i
sl |
1000- 3 | 63
] | 39 1 » 91 :
] ) I | l 1 | i. {l | u l‘lm a0 3
|| “mi "||I i l.‘" |;|-I- .""'!‘!'I‘r ’'‘l.”\JIF'T"“I-I"*""‘u |”‘f"“i“' in- B Yo A i ) sl it '||I Ll ekl AWM ieddad it i) r‘""’-l“ vy
0 20 40 60 20 100 120 140 160 180 200 220 240 260 25 '
m/z

1/1



D:¥line¥[#30¥1117.qed

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2010

2010/03/16 09:53:43

f

27
Javby'ah D:¥fineYi0¥1117.qed

Fhif4,614 &
Y
\1\\ ‘ Lo by
h, ! a ha™
“, | ﬂu \wlq,“
* | ] e
N «f A
Wi o s
L, ) JV""‘H.(‘ MWM‘M
Lrr I “*“‘r%mw
A
13.0 20.0 ' ' 30.0
min
Al A
2,174,399
Yy \ A
- - "’\/ ‘
o J
VAT i \’\\j \\A
“TIC*1.00

14.6 1 5|.0 1 61.0

zn ﬁ}ﬂﬁﬁ.qwaz#+/u%ﬁ

E— o3 SI—AE—27:28.00(9647)
zmavaﬂ14ﬁ8Aowew°9)
Ry P T 7R 14.617-14.650(255-250)

min

A b

}0000—' 28
9000~
8000-
7000-
6000-
5000-
40004
3000
2000

3017 51

1000 r &
1 0

Mnauy |1lr-7--m“-”-1v-n—q|1”
10 20 30 40 50 GO 70

bttt el

130

|

102

140
| I, 207

reprertfitepre ek e BRARS LARAN RnIaacs nuaannnasyt

; Ba I T T .
£+ 4 .00 110 120 130 140 150 160 170 180 190 200 210

1/1



CHROMATOPAC C-R7A CH=1 REPORT No. =8 7pYh=2:11300K.CO8  09/10/06 08:34:28
By i {r‘{Qnrf 2 5 ""'i"';,/ 2
! 2.628
& 4, 0
T e ~ 8.369
' 10. 384
B = 0
12. 938
- 16,0
— 7 gen . LT I98 open
- o 18.536  18.870
- 20,0
T 24,0
S
- 32,0
dok GE I EE B RS SR e
CH PKNO  TIME AREA HEIGHT ~ MK IDNO  CONC NAME
1 3 2.628 2206721 1145974 V 15. 369
4 3.305 2858 234 L 0.0199
6  4.074 9817 2614 L 0. 0684
8  4.707 12598 2346 L 0. 0877
9  5.448 1173 547V 0.0082
10 8.369 3597610 105265 SV 25.056
12 10.384 8274438 852780 57. 6284
14 11.24 2172 617 0.0151
15 12.938 72764 33192 0.5068
17 14.405 5135 1527 V 0.0358
25  17.198 37071 16055 0.2582 -t-¢
2% L7763 12850 5772 0.0895 - o-2
27 17.965 9559 4034V 0.0666 ~~0-2
28  18.357 6423 2662 0.0447 - m-E 17,2173
29 18.536 74289 28212V 0.5174 - ¢-%
30 18.87 32801 13336 SV 0.2284 -m-#
TOTAL 11358270 2215164 100 /|3
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